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(57) ABSTRACT

A map display device includes a map data acquiring unit 21
for acquiring map data, an HOV lane determining unit 26 for
determining whether or not HOV lane information showing
that an HOV lane exists is included in link data defining roads
included in the map data acquired by the map data acquiring
unit, a display processing unit 28 for, when the HOV lane
determining unit determines that HOV lane information is
included in the link data, creating display data showing that a
symbol showing an HOV lane is superimposed on a road
formed by the link data including the HOV lane information,
and a display unit 6 for displaying a map on the basis of the
display data created by the display processing unit.

9 Claims, 12 Drawing Sheets

Symbol Showing IOV Lane

1.5mi




U.S. Patent Apr. 5, 2016 Sheet 1 of 12 US 9,304,011 B2

FIG.1

7
¢
Control Unit
6
- - 1 .
Map Data > CcPy . Dlsp}ay
Storage Unit Device
~—— -
ROM 12
Gps  [2 . 13 |
Receiver ~ RAM $
‘ < Input Unit
Distance [*3 Display |14
Sensor > Control Unit
Heading |4 Input/Output 15
Sensor > Controller
28 27 26
¢ . ¢
Display HOV Lane Entrance/Exit HOV Lane
Processing Unit Extracting Unit Determining Unit
K X X
21
¢
Map Data > Y ¥ 1.20)
Acquiring Unit Control Part |«
A
23
S
Input I 24
Processing Unit :
Route
22 Searching Unit
1 .
Current Position 25
Detecting Unit v .
Route

Storage Unit




U.S. Patent

Apr. 5, 2016 Sheet 2 of 12 US 9,304,011 B2

FIG.3

Acquire Map Data

~ST11

ST12
Y 3

Does an HOV Lane NO
Exist in the Map Data?
YES
) 4

Acquire the Position [~STL3
of the HOV Lane

v

Display a Symbol |~ ST14
Showing the HOV Lane

A

y
End

FIG.4

Symbol Showing 10V Lane

o Ll

e
\/

7
S A




U.S. Patent

Apr. 5, 2016 Sheet 3 of 12

FIG.5

US 9,304,011 B2

Acquire Map Data ~ST21
¥
Acquire Vehicle [ST22
Position Information
Y
Route Search ~ST23
v ST24
Does an HOV Lane \NO
Exist on the Route? /
YLES
4
Acquire the Position ~ST25
of the HOV Lane
v

Display a Section Corresponding to the HOV Lane |.§T26
on the Route in a "Color" Different from Those

in Which Other Sections are Displayed

y

b

End

FIG.6

Route (with HOV Lane)

[

Route (without HOV Lane)

1.5mi

00:11
IFE 10mi




U.S. Patent Apr. 5, 2016 Sheet 4 of 12 US 9,304,011 B2

FIG.7

Acquire Map Data

~ST31

ST32

Y
< Does an HOV Lane \ NO

Exist in the Map Data? /
YES

v
Acquire the Position ~ST33
of the HOV Lane

v

Display a Road Including the HOV Lane ~ST34
in a "Color" Different from Those

in Which Roads Not Including

Any HOV Lane are Displayed

v
End

FI1G.8

Road Including HOV Lane
/

*e.
-
.,
.
-
-,
-

~_Road Not Including
HOV Lane

Ta >t
\

herssduassedanan
|
|
o —

\
N
:
o -
oy
) - ~




U.S. Patent Apr. 5, 2016 Sheet 5 of 12

FIG.9

Acquire Map Data

~ST41

Y

Acquire Vehicle (~ST42
Position Information

A 4

Route Search ~ST43

ST44
Y

US 9,304,011 B2

¢
< Does an HOV Lane \NO

Exist on the Route? /
YES

ST45

)\
Does an Entrance/Ex1t \ 0

on the Route?

YES

of the HOV Lane Exist /

Y

S"l;46

Acquire the Position of Each Section
Including an Entrance/Exit
of the HOV Lane

ST47
{

Display a Guidance Section Mark
at Each Entrance/Exit Section
of the HOV Lane on the Route

A

End



U.S. Patent Apr. 5, 2016 Sheet 6 of 12 US 9,304,011 B2

FI1G.10

Guidance Section Mark

00:11
‘[F;E 10mi

&

U/

=
/

1.5mi




U.S. Patent Apr. 5, 2016 Sheet 7 of 12 US 9,304,011 B2

FIG.11

Acquire Map Data

~STS51

2
Acquire Vehicle  |ST52
Position Information

Y

~ST53

Route Search

ST54
4

¢
< Does an HOV Lane \NO

Exist on the Route? /
YES

! ST55
Does an Entrance/Ex1t \ NO

of the HOV Lane
Exist on the Route? /

YES

ST56
Y g

Acquire the Position of Each Section
Including an Entrance/Exit of the HOV Lane

ST57
Y $

Display the Road of Each Entrance/Exit
Section of the HOV Lane on the Route
in a "Color" Different from Those in
Which the Other Roads are Displayed

A

End



U.S. Patent Apr. 5, 2016 Sheet 8 of 12 US 9,304,011 B2

FI1G.12

Entrance/Exit Section

¥ @ [ 00:11

10mi

A\

—

=
/

1.5mi




U.S. Patent Apr. 5, 2016 Sheet 9 of 12 US 9,304,011 B2

F1G.13

Acquire Map Data

~ST61

Acquire Vehicle | ST62
Position Information

h 4

Route Search ~ST63

ST64
4 ¢

< Does an HOV Lane \NO

Exist on the Route? /
YES

ST65

Does an Entrance/Ex1t \NO
of the HOV Lane
Exist on the Route? /

YES

Acquire the Positionof Each Section
Including an Entrance/Exit
of the HOV Lane

S’g66

ST67
4 ¢
Display a Guidance Point Mark at Each of the First
and Last Entrance/Exit Sections of the Entrance/Exit
Sections of the HOV Lane on the Route

A

End



U.S. Patent Apr. 5, 2016 Sheet 10 of 12 US 9,304,011 B2

F1G.14

Guidance Point Mark

gl

/T.T“

1.5mi

FIG.15

Acquire Map Data

~ST71

! ST72
4
Does an HOV Lane \ NO
Exist in the Map Data?
YES

Y
Acquire the Position of Each Section . ST73
Including an Entrance/Exit of the HOV Lane

Y

Display a Guidance Section Mark at Each ST 74
Entrance/Exit Section of the HOV Lane of a Road

4
End




U.S. Patent Apr. 5, 2016 Sheet 11 of 12 US 9,304,011 B2

FIG.16

Guidance Section Mark

1.5mi

FIG.17
Acquire Map Data ~ST8I
v ST82

< Does an HOV Lane \NO

Exist in the Map Data /
YES

\

Acquire the Position of Each Section ~ST83
Including an Entrance/Exit of the HOV Lane

4

Display the Road of Each Entrance/Exit Section | ST84
of the HOV Lane of a Road in a "Color" Different

from Those in Which the Other Roads are Displayed

¥
End




U.S. Patent Apr. 5, 2016 Sheet 12 of 12 US 9,304,011 B2

FIG.18

Entrance/Exit Section

yrryeosd

FIG.19
( Start )

STI1
A 4 $

< Is HOV Lane \NO

Display Tuned ON? /

YES

Y

HOV Lane Display Process

~ST92

A

End



US 9,304,011 B2

1
MAP DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a Divisional of U.S. application Ser. No.
12/994,294, filed on Nov. 23, 2010, which is a National Phase
of PCT International Application NO. PCT/JP2009/003100
filed on Jul. 3, 2009, and which claims priority under 35
U.S.C. §119(a) on Patent Application No. 2008-175756, filed
in Japan on Jul. 4, 2008. The contents of each are hereby
expressly incorporated by reference into the present applica-
tion.

FIELD OF THE INVENTION

The present invention relates to a map display device which
is applied to, for example, a vehicle-mounted navigation
device. More particularly, it relates to a technology of dis-
playing a map by using map information including HOV lane
(High Occupancy Vehicle Lane) information.

BACKGROUND OF THE INVENTION

A conventional vehicle-mounted navigation device dis-
plays the current position of a vehicle on a digital map (re-
ferred to as a “map” from here on) displayed on a display unit
while superimposing the current position of the vehicle on the
map. Furthermore, the conventional vehicle-mounted navi-
gation device searches for a route leading from the current
position of the vehicle to a destination, and displays the rec-
ommended route on the map. In addition, the conventional
vehicle-mounted navigation device carries out route guidance
on the recommended route on the basis of map information
read from a recording medium.

By the way, a car pool lane (Car Pool Lane) or the like
which is used in a road system mainly seen in, for example, a
North American big city is known as a road on which restric-
tions showing which vehicles can enter the road are imposed.
A car pool lane is also called an HOV lane and is a lane along
which only vehicles with two or more people are allowed to
travel. A special lane disposed along with lanes on a freeway,
a lane which is a shortcut of an interchange, etc. are known as
car pool lanes. A road system which adopts such a car pool
lane provides users with a preferential treatment that makes it
possible to arrive at the destination in a shorter time as long as
they travel along a car pool lane so as to prod users to share a
vehicle with one or more people, thereby reducing the traffic
as a whole and therefore reducing traffic congestions.

As a technology related to such a car pool lane, patent
reference 1 discloses a navigation device that enables a
vehicle to efficiently travel along a lane on which restrictions
showing which vehicles can enter the lane from another lane
and exit the lane to enter another lane are imposed. This
navigation device reads map data including road information
about entering and exiting points in each highway equipped
with a car pool lane from a DVD, and stores the map data in
a data buffer. A route search processing unit performs a route
searching process in consideration of whether or not car pool
lanes can be used by using the map data stored in the data
buffer. When performing a route guidance using car pool
lanes, a car pool lane guidance unit performs a predetermined
lane change guidance using an image and voice at a time
when each of the entering and exiting points at which the
vehicle should change its travelling direction falls within an
area at a predetermined distance or less from the position of
the vehicle.
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Patent reference 2 discloses a route searching device that
can perform a search for a route in consideration of the con-
ditions of a vehicle through an easy operation. This route
searching device includes a map data acquiring unit for
acquiring map data defined by nodes and road links, a route
searching unit for searching for a route leading to a destina-
tion in consideration of road links included in the map data
acquired by this map data acquiring unit and each corre-
sponding to a particular road (e.g., an HOV lane) before the
conditions of the vehicle are set up, whether or not the vehicle
can travel the particular road being determined according to
the conditions of the vehicle, and an output unit for outputting
information about the route which is searched for by this route
searching unit.

RELATED ART DOCUMENT
Patent References

[Patent reference 1] JP,2001-183159,A
[Patent reference 2] JP,2005-83758,A

A problem with such conventional technologies as dis-
closed by above-mentioned patent references 1 and 2 is, how-
ever, that no information about HOV lanes is displayed on the
map, and it is therefore difficult for the user to recognize
whether an HOV lane exists and the position of an HOV lane
visually even if the user looks at the map displayed on the
screen.

The present invention is made in order to solve the above-
mentioned problem, and it is therefore an object of the present
invention to provide a map display device that enables the
user to visually and easily recognize an HOV lane on a map
displayed on the screen thereof.

SUMMARY OF THE INVENTION

In order to solve the above-mentioned problems, in accor-
dance with the present invention, there is provided a map
display device including: a map data acquiring unit for
acquiring map data; an HOV lane determining unit for deter-
mining whether or not HOV lane information showing that an
HOV lane exists is included in link data defining roads
included in the map data acquired by the map data acquiring
unit; a display processing unit for, when the HOV lane deter-
mining unit determines that HOV lane information is
included in the link data, creating display data for displaying
a road formed of the link data including this HOV lane infor-
mation in a display form different from that in which a road
formed of link data not including any HOV lane information
is displayed; and a display unit for displaying a map on the
basis of the display data created by the display processing
unit.

Because the map display device in accordance with the
present invention thus enables the user to grasp the existence
or nonexistence of an HOV lane and its location visually and
easily on the map displayed on the screen, the user can use the
HOV lane easily.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 is a block diagram showing the hardware configu-
ration of a map display device in accordance with Embodi-
ment 1 of the present invention;

FIG. 2 is a functional block diagram showing the func-
tional configuration of a control unit of the map display
device in accordance with Embodiment 1 of the present
invention;
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FIG. 3 is a flow chart showing the operation of the map
display device in accordance with Embodiment 1 of the
present invention, focusing on an HOV lane display process;

FIG. 4 is a display example of a map displayed on the
screen of a display unit in the map display device in accor-
dance with Embodiment 1 of the present invention;

FIG. 5 is a flow chart showing the operation of a map
display device in accordance with Embodiment 2 of the
present invention, focusing on an HOV lane display process;

FIG. 6 is a display example of a map displayed on the
screen of a display unit in the map display device in accor-
dance with Embodiment 2 of the present invention;

FIG. 7 is a flow chart showing the operation of a map
display device in accordance with Embodiment 3 of the
present invention, focusing on an HOV lane display process;

FIG. 8 is a display example of a map displayed on the
screen of a display unit in the map display device in accor-
dance with Embodiment 3 of the present invention;

FIG. 9 is a flow chart showing the operation of a map
display device in accordance with Embodiment 4 of the
present invention, focusing on an HOV lane display process;

FIG. 10 is a display example of a map displayed on the
screen of a display unit in the map display device in accor-
dance with Embodiment 4 of the present invention;

FIG. 11 is a flow chart showing the operation of a map
display device in accordance with Embodiment 5 of the
present invention, focusing on an HOV lane display process;

FIG. 12 is a display example of a map displayed on the
screen of a display unit in the map display device in accor-
dance with Embodiment 5 of the present invention;

FIG. 13 is a flow chart showing the operation of a map
display device in accordance with Embodiment 6 of the
present invention, focusing on an HOV lane display process;

FIG. 14 is a display example of a map displayed on the
screen of a display unit in the map display device in accor-
dance with Embodiment 6 of the present invention;

FIG. 15 is a flow chart showing the operation of a map
display device in accordance with Embodiment 7 of the
present invention, focusing on an HOV lane display process;

FIG. 16 is a display example of a map displayed on the
screen of a display unit in the map display device in accor-
dance with Embodiment 7 of the present invention;

FIG. 17 is a flow chart showing the operation of a map
display device in accordance with Embodiment 8 of the
present invention, focusing on an HOV lane display process;

FIG. 18 is a display example of a map displayed on the
screen of a display unit in the map display device in accor-
dance with Embodiment 8 of the present invention; and

FIG. 19 is a flow chart showing the operation of a map
display device in accordance with a variant of any one of
Embodiments 1 to 8 of the present invention.

EMBODIMENTS OF THE INVENTION

Hereatfter, the preferred embodiments of the present inven-
tion will be explained in detail with reference to the drawings.
Hereafter, a case in which a map display device in accordance
with each embodiment of the present invention is applied to a
navigation device will be explained.

Embodiment 1

FIG. 1 is a block diagram showing the hardware configu-
ration of a map display device in accordance with Embodi-
ment 1 of the present invention. This navigation device is
provided with an input unit 1, a GPS (Global Positioning
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System) receiver 2, a distance sensor 3, a heading sensor 4, a
map data storage unit 5, a display unit 6, and a control unit 7.

The input unit 1 is comprised of, for example, a touch panel
placed on the screen of the display unit 6. This input unit 1 is
used in order for a user to set a place of departure, a destina-
tion, a waypoint, or the like for a route search, or to provide
one of various commands to the navigation device, for
example. Information inputted from this input unit 1 is sent to
the control unit 7 as an operation signal.

The GPS receiver 2 detects the current position of a vehicle
on the basis of GPS signals received from GPS satellites. The
current position of the vehicle detected by this GPS receiver
2 is informed to the control unit 7 as a current position signal.
The distance sensor 3 detects the traveled distance of the
vehicle. The traveled distance detected by this distance sensor
3 is informed to the control unit 7 as a distance signal. The
heading sensor 4 detects the heading toward which the
vehicle is heading. The heading detected by this heading
sensor 4 is informed to the control unit 7 as a heading signal.

The map data storage unit 5 is comprised of, for example,
an HDD (Hard Disk Drive) device, and stores various types of
data for implementing a navigation function as well as digi-
tized map data, such as link data and node data which define
roads. In a case in which an HOV lane exists in a road link
shown by link data, the link data includes HOV lane infor-
mation showing that the HOV lane exists in the road link (e.g.,
information about the position of the HOV lane, and infor-
mation about an HOV time restriction). Data stored in this
map data storage unit 5 can be read by the control unit 7. The
map data storage unit 5 is not limited to the HDD device, and
can be alternatively comprised of a drive device for reading
data from a DVD (Digital Versatile Disk) or a CD (Compact
Disc) mounted thereto, or one of various types of storage
units, such as a semiconductor memory device.

The display unit 6 is comprised of, for example, an LCD
(Liquid Crystal Display), and displays a map, a route, a
vehicle position mark, various pieces of guidance informa-
tion, etc. on the screen thereof according to an image signal
sent thereto from the control unit 7.

The control unit 7 performs a display process of displaying
amap, a route search process, a route guidance process, or the
like, and also controls the whole of the navigation device, as
will be mentioned below in detail. This control unit 7 is
provided with a CPU (Central Processing Unit) 11, a ROM
(Read Only Memory) 12, a RAM (Random Access Memory)
13, a display control unit 14, and an input/output controller
15.

The CPU 11 uses the RAM 13 as a work memory and
operates according to a program read from the ROM 12 so as
to perform various processes, such as a route search and
extraction of guide points. The ROM 12 stores programs and
data which the CPU 11 reads to perform the various pro-
cesses. The RAM 13 is used as the work memory of the CPU
11, as mentioned above, and temporarily stores data being
arithmetic-processed (e.g., expanded map data).

The display control unit 14 controls the display unit 6.
Concretely, the display control unit 14 converts display data
created by the CPU 11 into an image signal, and sends this
image signal to the display unit 6 via the input/output con-
troller 15. The input/output controller 15 functions as an
interface between the control unit 7, and the input unit 1, the
GPS receiver 2, the distance sensor 3, the heading sensor 4,
the map data storage unit 5 and the display unit 6 which are
connected to the control unit 7, and controls transmission and
reception of signals among these components.

Next, the details of functions implemented by the control
unit 7 will be explained. FIG. 2 is a functional block diagram
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showing the functional configuration of the control unit 7.
The control unit 7 is provided with a control part 20, a map
data acquiring unit 21, a current position detecting unit 22, an
input processing unit 23, a route searching unit 24, a route
storage unit 25, an HOV lane determining unit 26, an HOV
lane entrance/exit extracting unit 27, and a display processing
unit 28. These components except the route storage unit 25
are implemented through program processes performed by
the CPU 11.

The control part 20 controls the whole of the control unit 7.
For example, the control part 20 controls start and stop of the
map data acquiring unit 21, the current position detecting unit
22, the input processing unit 23, the route searching unit 24,
the route storage unit 25, the HOV lane determining unit 26,
the HOV lane entrance/exit extracting unit 27, and the display
processing unit 28, and transmission and reception of data
among them. The map data acquiring unit 21 acquires map
data from the map data storage unit 5, and sends the map data
to the control part 20.

The current position detecting unit 22 detects the current
position of the vehicle on the basis of both the current position
signal sent thereto from the GPS receiver 2 or a current
position signal which the current position detecting unit has
created with dead reckoning by using the heading signal sent
thereto from the heading sensor 4 and the distance signal sent
thereto from the distance sensor 3, and the map data acquired
from the map data acquiring unit 21 via the control part 20.
The current position of the vehicle detected by this current
position detecting unit 22 is informed to the control part 20 as
current position data.

The input processing unit 23 analyzes the operation signal
sent thereto from the input unit 1, and sends data showing the
place of departure, the destination, or the waypoints which the
input processing unit has acquired through this analysis to the
control part 20.

The route searching unit 24 searches for a route leading
from the current position (the place of departure) shown by
the current position data sent thereto, via the control part 20,
from the current position detecting unit 22 to the destination
shown by the data showing the destination sent thereto, via
the control part 20, from the input processing unit 23 on the
basis of the map data acquired from the map data acquiring
unit 21 via the control part 20. The route which this route
searching unit 24 has searched for is informed to the route
storage unit 25 as route data.

The route storage unit 25 is disposed in, for example, apart
of the RAM 13 of the control unit 7, and stores the route data
sent thereto from the route searching unit 24. The route data
stored in this route storage unit 25 can be read by the control
part 20.

The HOV lane determining unit 26 determines whether or
not HOV lane information showing that an HOV lane exists is
included in either link data which define roads included in the
map data acquired from the map data acquiring unit 21 via the
control part 20 or link data which define the route shown by
the route data acquired from the route storage unit 25 via the
control part 20, and, when HOV lane information is included
in either of those link data, sends the link data to the control
part 20 as data showing the position of the HOV lane.

The HOV lane entrance/exit extracting unit 27 extracts
entrance/exits of the HOV lane disposed on the road or the
route which is formed by the link data which are determined
to include the HOV lane information by the HOV lane deter-
mining unit 26, i.e., both an entrance via which vehicles are
allowed to enter the HOV lane from another lane other than
the HOV lane and an exit via which vehicles are allowed to
exit the HOV lane to another lane other than the HOV lane,
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creates entrance/exit section position data showing sections
respectively including these extracted entrance/exits of the
HOV lane, and sends the entrance/exit section position data to
the control part 20.

The display processing unit 28 creates display data for
displaying the map based on the map data acquired from the
map data acquiring unit 21 via the control part 20, the route
based on the route data acquired from the route storage unit 25
via the control part 20, the road or the route including the
HOV lane determined by the HOV lane determining unit 26,
and the sections respectively including the entrance/exits of
the HOV lane which are extracted by the HOV lane entrance/
exit extracting unit 27. The display data created by this dis-
play processing unit 28 are converted into an image signal by
the display control unit 14, and the image signal is sent to the
display unit 6 via the input/output controller 15.

Next, the operation of the map display device in accor-
dance with Embodiment 1 of the present invention configured
as mentioned above will be explained with reference to a flow
chart shown in FIG. 3, focusing on a process of displaying
information about HOV lanes (referred to as an “HOV lane
display process” from here on).

In the HOV lane display process, map data are acquired
first (step ST11). More specifically, the map data acquiring
unit 21 acquires map data corresponding to a map to be
displayed on the screen of the display unit 6 from the map data
storage unit 5.

Whether or not an HOV lane exists in the map data is then
checked to see (step ST12). More specifically, the HOV lane
determining unit 26 checks to see whether or not HOV lane
information is included in the link data which define the roads
included in the map data acquired from the map data acquir-
ing unit 21 via the control part 20.

When it is determined, in this step ST12, that an HOV lane
exists in the map data, the position of the HOV lane is then
acquired (step ST13). More specifically, when determining
that HOV lane information is included in the link data which
define the roads included in the map data, the HOV lane
determining unit 26 sends data showing the position of the
HOV lane to the display processing unit 28 via the control part
20.

A symbol showing the HOV lane is then displayed (step
ST14). More specifically, the display processing unit 28 cre-
ates display data in which the symbol showing the HOV lane
is superimposed at the position shown by the data showing the
HOV lane position sent from the HOV lane determining unit
26, the position being on one of the roads created on the basis
of'the map data acquired from the map data acquiring unit 21
via the control part 20, and sends the display data to the
display unit 6. As a result, the symbol showing the HOV lane
is displayed on the road where the HOV lane exists on the
screen of the display unit 6, as shown in, for example, FIG. 4.
After that, the HOV lane display process is ended.

When it is determined, in above-mentioned step ST12, that
no HOV lane is included in the acquired map data, the HOV
lane display process is ended. In this case, no symbol showing
an HOV lane is displayed on the screen.

As explained above, because the map display device in
accordance with Embodiment 1 of the present invention
enables the user to always grasp the location at which an HOV
lane exists on the map displayed on the screen of the display
unit 6, the user can easily use the HOV lane.

Embodiment 2

A map display device in accordance with Embodiment 2 of
the present invention has the same structure as the map dis-
play device in accordance with Embodiment 1 shown in
FIGS. 1 and 2.
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Next, the operation of the map display device in accor-
dance with Embodiment 2 of the present invention will be
explained with reference to a flow chart shown in FIG. 5,
focusing on an HOV lane display process. In the HOV lane
display process, map data are acquired first (step ST21). The
process of this step ST21 is the same as that of step ST11 of
the flow chart shown in FIG. 3.

Vehicle position information is then acquired (step ST22).
More specifically, a current position detecting unit 22 detects
the current position of the vehicle on the basis of both a
current position signal sent thereto from a GPS receiver 2 or
a current position signal which the current position detecting
unit has created with dead reckoning by using a heading
signal sent thereto from a heading sensor 4 and a distance
signal sent thereto from a distance sensor 3, and the map data
acquired from a map data acquiring unit 21 via a control part
20, and informs the current position of the vehicle to a route
searching unit 24 via the control part 20 as current position
data.

Then, a route search is carried out (step ST23). More spe-
cifically, a route searching unit 24 searches for a route leading
from the current position (a place of departure) shown by the
current position data sent thereto, via the control part 20, from
the current position detecting unit 22 to a destination shown
by destination data sent thereto, via the control part 20, from
an input processing unit 23 on the basis of the map data
acquired from the map data acquiring unit 21 via the control
part 20, and informs the route which the route searching unit
has searched for through this search to a route storage unit 25
as route data to make the route storage unit store the route
data.

Whether or not an HOV lane exists on the route searched
for in step ST23 is then checked to see (step ST24). More
specifically, an HOV lane determining unit 26 checks to see
whether or not HOV lane information is included in the link
data which define the route shown by the route data acquired
from the route storage unit 25 via the control part 20. When it
is determined, in this step ST24, that an HOV lane exists on
the route, the position of the HOV lane is then acquired (step
ST25). The process of this step ST25 is the same as that of
step ST13 of the flow chart shown in FIG. 3.

A section corresponding to the HOV lane on the route is
then displayed in a “color” different from those in which other
sections are displayed (step ST26). More specifically, a dis-
play processing unit 28 creates display data for displaying the
position shown by data showing the HOV lane position sent
thereto from the HOV lane determining unit 26 on the route
which is created on the basis of the route data acquired from
the route storage unit 25 via the control part 20 in a color
different those in which the other sections of the route are
displayed, and sends the display data to a display unit 6. As a
result, the section of the route in which the HOV lane exists is
displayed on the screen of the display unit 6 in a color differ-
ent from those in which the other sections of the route are
displayed, as shown in, for example, FIG. 6. After that, the
HOV lane display process is ended.

When it is determined, in above-mentioned step ST24, that
no HOV lane exists on the route, the HOV lane display pro-
cess is ended. In this case, the process of displaying a section
corresponding to an HOV lane on the route in a special dis-
play form, such as displaying the HOV lane section in a
“color” different from those in which the other sections are
displayed, is not carried out.

As explained above, the map display device in accordance
with Embodiment 2 of the present invention enables the user
to know in advance that he or she will need to travel an HOV
lane at which section of the route searched for. Therefore,

40

45

8

when the user needs to change from a normal lane to an HOV
lane or from an HOV lane to a normal lane, the map display
device enables the user to pull the vehicle to a side nearer to
the lane to which the user should change in advance, and to be
prepared for the lane change.

The map display device in accordance with above-men-
tioned Embodiment 2 is configured in such a way as to display
each HOV lane section on the route in a “color”, as an
example ofthe display form, different from those in which the
other sections are displayed. As an alternative, the map dis-
play device in accordance with above-mentioned Embodi-
ment 2 can be configured in such a way as to display each
HOV lane section on the route using a different display form
instead of the “color”. For example, the map display device
can display each HOV lane section on the route with a
“width”, a “shape”, a “degree of brightness”, or the like
different from those in which the other sections are displayed.

Embodiment 3

A map display device in accordance with Embodiment 3 of
the present invention has the same structure as the map dis-
play device in accordance with Embodiment 1 shown in
FIGS. 1 and 2.

Next, the operation of the map display device in accor-
dance with Embodiment 3 of the present invention will be
explained with reference to a flow chart shown in FIG. 7,
focusing on an HOV lane display process. In the HOV lane
display process, map data are acquired first (step ST31). The
process of this step ST31 is the same as that of step ST11 of
the flow chart shown in FIG. 3.

Whether or not an HOV lane exists in the map data is then
checked to see (step ST32). The process of this step ST32 is
the same as that of step ST12 of the flow chart shown in FIG.
3. When it is determined, in this step ST32, that an HOV lane
exists in the map data, the position of the HOV lane is then
acquired (step ST33). The process of this step ST33 is the
same as that of step ST13 of the flow chart shown in FIG. 3.

The road including the HOV lane is then displayed in a
“color” different from those in which roads not including any
HOV lane are displayed (step ST34). More specifically, a
display processing unit 28 creates display data for displaying
the position shown by data showing the HOV lane position
sent thereto from an HOV lane determining unit 26 on the
road which is created on the basis of the map data acquired
from a map data acquiring unit 21 via a control part 20 in a
color different those in which the other roads not including
any HOV lane are displayed, and sends the display data to a
display unit 6. As a result, the road in which the HOV lane
exists is displayed on the screen of the display unit 6 in a color
different from those in which the other roads are displayed, as
shown in, for example, FIG. 8. After that, the HOV lane
display process is ended.

When it is determined, in above-mentioned step ST32, that
no HOV lane is included in the acquired map data, the HOV
lane display process is ended. In this case, the process of
displaying a road including an HOV lane section in a special
display form, such as displaying the road including the HOV
lane in a “color” different from those in which the other roads
not including any HOV lane are displayed, is not carried out.

As explained above, because the map display device in
accordance with Embodiment 3 of the present invention
enables the user to always grasp the location at which an HOV
lane exists on the map displayed on the screen of the display
unit 6, the user can easily use the HOV lane.

The map display device in accordance with above-men-
tioned Embodiment 3 is configured in such a way as to display
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aroad in which an HOV lane exists ina “color”, as an example
of the display form, different from those in which the other
roads are displayed. As an alternative, the map display device
in accordance with above-mentioned Embodiment 3 can be
configured in such a way as to display a road in which an HOV
lane exists using a different display form instead of the
“color”. For example, the map display device can display a
road in which an HOV lane exists with a “width”, a “shape”,
a “degree of brightness”, or the like different from those in
which the other roads are displayed.

Embodiment 4

A map display device in accordance with Embodiment 4 of
the present invention has the same structure as the map dis-
play device in accordance with Embodiment 1 shown in
FIGS. 1 and 2.

Next, the operation of the map display device in accor-
dance with Embodiment 4 of the present invention will be
explained with reference to a flow chart shown in FIG. 9,
focusing on an HOV lane display process. In the HOV lane
display process, map data are acquired first (step ST41). The
process of this step ST41 is the same as that of step ST11 of
the flow chart shown in FIG. 3.

Vehicle position information is then acquired (step ST42).
The process of this step ST42 is the same as that of step ST22
of the flow chart shown in FIG. 5. Then, a route search is
carried out (step ST43). The process of this step ST43 is the
same as that of step ST23 of the flow chart shown in FIG. 5.
Whether or not an HOV lane exists on the route searched for
in step ST43 is then checked to see (step ST44). The process
of this step ST44 is the same as that of step ST24 of the
flowchart shown in FIG. 5.

When it is determined, in this step ST44, that an HOV lane
exists on the route, whether an entrance/exit of the HOV lane
exists on the route is then checked to see (step ST45). More
specifically, an HOV lane entrance/exit extracting unit 27
extracts an entrance/exit of the HOV lane disposed on the
route which is determined to include the HOV lane by an
HOV lane determining unit 26. In this case, when an entrance/
exit can be extracted, it is determined that an entrance/exit of
the HOV lane exists on the route, whereas when no entrance/
exit can be extracted, it is determined that no entrance/exit of
the HOV lane exists on the route.

When it is determined in this step ST45 that an entrance/
exit of the HOV lane exists on the route, the position of a
section including each entrance/exit of the HOV lane is then
acquired (step ST46). More specifically, the HOV lane
entrance/exit extracting unit 27 creates entrance/exit section
position data showing the section including each entrance/
exit of the HOV lane on the basis of each entrance/exit of the
HOV lane extracted in step ST45, and sends the entrance/exit
section position data to a display processing unit 28 via a
control part 20.

A guidance section mark is then displayed at each
entrance/exit section of the HOV lane on the route (step
ST47). More specifically, the display processing unit 28 cre-
ates display data in which a guidance section mark is drawn at
each entrance/exit section position shown by the entrance/
exit section position data sent thereto from the HOV lane
entrance/exit extracting unit 27, each entrance/exit section
position being on the route created on the basis of route data
acquired from a route storage unit 25 via the control part 20,
and sends the display data to a display unit 6. As a result, the
guidance section mark is displayed at each entrance/exit sec-
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tion of the HOV lane on the route on the screen of the display
unit 6, as shown in, for example, FIG. 10. After that, the HOV
lane display process is ended.

When it is determined, in above-mentioned step ST44, that
no HOV lane exists on the route, the HOV lane display pro-
cess is ended. In this case, the process of displaying a guid-
ance section mark at each entrance/exit section of an HOV
lane on the route is not carried out. Similarly, when it is
determined, in above-mentioned step ST45, that no entrance/
exit of the HOV lane exists on the route, the HOV lane display
process is ended. Also in this case, the process of displaying
a guidance section mark at each entrance/exit section of an
HOV lane on the route is not carried out.

As explained above, the map display device in accordance
with Embodiment 4 of the present invention enables the user
to know the position at which the user should enter the HOV
lane on the route and the position at which the user should exit
the HOV lane on the route. Furthermore, because the guid-
ance section mark is displayed, the user can know whether the
user should change lanes in which section, and can change
lanes at the user’s own pace.

Embodiment 5

A map display device in accordance with Embodiment 5 of
the present invention has the same structure as the map dis-
play device in accordance with Embodiment 1 shown in
FIGS. 1 and 2.

Next, the operation of the map display device in accor-
dance with Embodiment 5 of the present invention will be
explained with reference to a flow chart shown in FIG. 11,
focusing on an HOV lane display process. In the HOV lane
display process, map data are acquired first (step ST51). The
process of this step ST51 is the same as that of step ST11 of
the flow chart shown in FIG. 3.

Vehicle position information is then acquired (step ST52).
The process of this step ST52 is the same as that of step ST22
of the flow chart shown in FIG. 5. Then, a route search is
carried out (step ST53). The process of this step ST53 is the
same as that of step ST23 of the flow chart shown in FIG. 5.
Whether or not an HOV lane exists on the route searched for
in step ST53 is then checked to see (step ST54). The process
of this step ST54 is the same as that of step ST24 of the
flowchart shown in FIG. 5.

When it is determined, in this step ST54, that an HOV lane
exists on the route, whether an entrance/exit of the HOV lane
exists on the route is then checked to see (step ST55). The
process of this step ST55 is the same as that of step ST45 of
the flow chart shown in FIG. 9. When it is determined in this
step ST55 that an entrance/exit of the HOV lane exists on the
route, the position of a section including each entrance/exit of
the HOV lane is then acquired (step ST56). The process of this
step ST56 is the same as that of step ST46 of the flowchart
shown in FIG. 9.

The road of each entrance/exit section of the HOV lane on
the route is then displayed in a “color” different from those in
which the other roads are displayed (step ST57). More spe-
cifically, a display processing unit 28 creates display data for
displaying the road link shown by the link data corresponding
to each section shown by the entrance/exit section position
data sent thereto from an HOV lane entrance/exit extracting
unit 27 on the route which is created on the basis of route data
acquired from a route storage unit 25 via a control part 20 in
a “color” different those in which the other sections of the
route are displayed, and sends the display data to a display
unit 6. As aresult, the road of each entrance/exit section of the
HOV lane on the route is displayed in a “color” different from
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those in which the other roads are displayed on the screen of
the display unit 6, as shown in, for example, FIG. 12. After
that, the HOV lane display process is ended.

When it is determined, in above-mentioned step ST54, that
no HOV lane exists on the route, the HOV lane display pro-
cess is ended. In this case, the process of displaying the road
of each entrance/exit section of an HOV lane on the route in
a special display form, such as displaying the road in a “color”
different from those in which the other roads are displayed, is
not carried out. Similarly, when it is determined, in above-
mentioned step ST55, that no entrance/exit of the HOV lane
exists on the route, the HOV lane display process is ended.
Also in this case, the process of displaying the road of each
entrance/exit section of an HOV lane on the route in a special
display form, such as displaying the road ina “color” different
from those in which the other roads are displayed, is not
carried out.

As explained above, the map display device in accordance
with Embodiment 5 of the present invention enables the user
to know the position at which the user should enter the HOV
lane on the route and the position at which the user should exit
the HOV lane on the route.

The map display device in accordance with above-men-
tioned Embodiment 5 is configured in such a way as to display
each entrance/exit section on the route in a “color”, as an
example ofthe display form, different from those in which the
other sections are displayed. As an alternative, the map dis-
play device in accordance with above-mentioned Embodi-
ment 5 can be configured in such a way as to display each
entrance/exit section on the route by using a different display
form instead of the “color”. For example, the map display
device can display each entrance/exit section on the route
with a “width”, a “shape”, a “degree of brightness”, or the like
different from those in which the other sections are displayed.

Embodiment 6

A map display device in accordance with Embodiment 6 of
the present invention has the same structure as the map dis-
play device in accordance with Embodiment 1 shown in
FIGS. 1 and 2.

Next, the operation of the map display device in accor-
dance with Embodiment 6 of the present invention will be
explained with reference to a flow chart shown in FIG. 13,
focusing on an HOV lane display process. In the HOV lane
display process, map data are acquired first (step ST61). The
process of this step ST61 is the same as that of step ST11 of
the flow chart shown in FIG. 3.

Vehicle position information is then acquired (step ST62).
The process of this step ST62 is the same as that of step ST22
of the flow chart shown in FIG. 5. Then, a route search is
carried out (step ST63). The process of this step ST63 is the
same as that of step ST23 of the flow chart shown in FIG. 5.
Whether or not an HOV lane exists on the route searched for
in step ST63 is then checked to see (step ST64). The process
of this step ST64 is the same as that of step ST24 of the
flowchart shown in FIG. 5.

When it is determined, in this step ST64, that an HOV lane
exists on the route, whether entrance/exits of the HOV lane
exist on the route is then checked to see (step ST65). The
process of this step ST65 is the same as that of step ST45 of
the flow chart shown in FIG. 9. When it is determined in this
step ST65 that entrance/exits of the HOV lane exist on the
route, the positions of entrance/exit sections respectively
including the entrance/exits of the HOV lane is then acquired
(step ST66). The process of this step ST66 is the same as that
of step ST46 of the flow chart shown in FIG. 9.

10

15

20

25

30

35

40

45

50

55

60

65

12

A guide point mark is then displayed at each of first and last
ones of the entrance/exit sections of the HOV lane on the
route (step ST67). More specifically, a display processing
unit 28 creates display data for drawing the guide point mark
ateach ofthe positions corresponding to the first and last ones
of the entrance/exit sections on the route, the positions being
included in the positions shown by the entrance/exit section
position data sent thereto from an HOV lane entrance/exit
extracting unit 27 and located on the route created on the basis
of route data acquired from a route storage unit 25 via a
control part 20, and sends the display data to a display unit 6.
As a result, the guide point mark is displayed at each of the
first and last ones of the entrance/exit sections on the route on
the screen of the display unit 6, as shown in, for example, FI1G.
14. After that, the HOV lane display process is ended.

When it is determined, in above-mentioned step ST64, that
no HOV lane exists on the route, the HOV lane display pro-
cess is ended. In this case, the process of displaying each of
the first and last ones of the entrance/exit sections of an HOV
lane on the route in a special display form, such as displaying
the guide point mark at each of the first and last ones of the
entrance/exit sections, is not carried out. Similarly, when it is
determined, in above-mentioned step ST65, that no entrance/
exit of the HOV lane exists on the route, the HOV lane display
process is ended. Also in this case, the process of displaying
each of the first and last ones of the entrance/exit sections of
an HOV lane on the route in a special display form, such as
displaying the guide point mark at each of the first and last
ones of the entrance/exit sections, is not carried out.

As explained above, the map display device in accordance
with Embodiment 6 of the present invention enables the user
to know the position at which the user should enter the HOV
lane on the route and the position at which the user should exit
the HOV lane on the route. As a result, the user can derive the
vehicle without being concerned about the positions of any
other entrance/exits.

Embodiment 7

A map display device in accordance with Embodiment 7 of
the present invention has the same structure as the map dis-
play device in accordance with Embodiment 1 shown in
FIGS. 1 and 2.

Next, the operation of the map display device in accor-
dance with Embodiment 7 of the present invention will be
explained with reference to a flow chart shown in FIG. 15,
focusing on an HOV lane display process. In the HOV lane
display process, map data are acquired first (step ST71). The
process of this step ST71 is the same as that of step ST11 of
the flow chart shown in FIG. 3.

Whether or not an HOV lane exists in the map data is then
checked to see (step ST72). The process of this step ST72 is
the same as that of step ST12 of the flow chart shown in FIG.
3. When it is determined in this step ST72 that an HOV lane
exists in the map data, the position of an entrance/exit section
including an entrance/exit of the HOV lane is then acquired
(step ST73). The process of this step ST73 is the same as that
of step ST46 of the flow chart shown in FIG. 9.

A guidance section mark is then displayed at the entrance/
exit section of the HOV lane of the road (step ST74). More
specifically, a display processing unit 28 creates display data
in which a guidance section mark is drawn at each of the
positions shown by the entrance/exit section position data
sent thereto from an HOV lane entrance/exit extracting unit
27, the positions being on the road created on the basis of the
map data acquired from a map data acquiring unit 21 via a
control part 20, and sends the display data to a display unit 6.
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As a result, the guidance section mark is displayed at the
entrance/exit section of the HOV lane of the road on the
screen of the display unit 6, as shown in, for example, FIG. 16.
After that, the HOV lane display process is ended.

When it is determined, in above-mentioned step ST72, that
no HOV lane exists in the acquired map data, the HOV lane
display process is ended. In this case, the process of display-
ing the guidance section mark at each entrance/exit section of
an HOV lane of a road is not carried out.

As previously explained, because the map display device in
accordance with Embodiment 7 of the present invention dis-
plays the guidance section marks each showing one of
entrance/exit sections of an HOV lane of a limited-access
highway on the map, the user can judge from which entrance
he or she should enter the limited-access highway to be able
to reach one of the entrances of the HOV lane to travel the
HOV lane, and can travel the HOV lane according to the
user’s judgment.

Embodiment 8

A map display device in accordance with Embodiment 8 of
the present invention has the same structure as the map dis-
play device in accordance with Embodiment 1 shown in
FIGS. 1 and 2.

Next, the operation of the map display device in accor-
dance with Embodiment 8 of the present invention will be
explained with reference to a flow chart shown in FIG. 17,
focusing on an HOV lane display process. In the HOV lane
display process, map data are acquired first (step ST81). The
process of this step ST81 is the same as that of step ST11 of
the flow chart shown in FIG. 3.

Whether or not an HOV lane exists in the map data is then
checked to see (step ST82). The process of this step ST82 is
the same as that of step ST12 of the flow chart shown in FIG.
3. When it is determined in this step ST82 that an HOV lane
exists in the map data, the position of an entrance/exit section
including an entrance/exit of the HOV lane is then acquired
(step ST83). The process of this step ST83 is the same as that
of step ST46 of the flow chart shown in FIG. 9.

The entrance/exit sections of the HOV lane of the road are
then displayed in a “color” different from those in which the
other roads are displayed (step ST84). More specifically, a
display processing unit 28 creates display data for displaying
the road links shown by the link data corresponding to the
section shown by the entrance/exit section position data sent
from an HOV lane entrance/exit extracting unit 27, the sec-
tion being included in the road which is created on the basis of
the map data acquired from a map data acquiring unit 21 via
a control part 20, in a “color” different those in which the
other sections of the road are displayed, and sends the display
data to a display unit 6. As a result, the section where the
entrance/exit of the HOV lane of the road exists is displayed
in a “color” different from those in which the other sections of
the road are displayed on the screen of the display unit 6, as
shown in, for example, FIG. 18. After that, the HOV lane
display process is ended.

When it is determined, in above-mentioned step ST82, that
no HOV lane exists on the road, the HOV lane display process
is ended. In this case, the process of displaying each entrance/
exit sections of an HOV lane of a road in a special display
form, such as displaying them in a “color” different from
those in which the other roads are displayed is not carried out.

As previously explained, because the map display device in
accordance with Embodiment 8 of the present invention dis-
plays entrance/exit sections of an HOV lane of a limited-
access highway on the map, the user can judge from which
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entrance he or she should enter the limited-access highway to
be able to reach one of the entrances of the HOV lane to travel
the HOV lane, and can travel the HOV lane according to the
user’s judgment.

The map display device in accordance with above-men-
tioned Embodiment 8 is configured in such a way as to display
each entrance/exit section of an HOV lane in a “color”, as an
example ofthe display form, different from those in which the
other sections are displayed. As an alternative, the map dis-
play device in accordance with above-mentioned Embodi-
ment 8 can be configured in such a way as to display each
entrance/exit section of an HOV lane of a road by using a
different display form instead ofthe “color”. For example, the
map display device can display each entrance/exit section of
an HOV lane of a road with a “width”, a “shape”, a “degree of
brightness”, or the like different from those in which the other
sections are displayed.

Although the map display device in accordance with any
one of Embodiments 1 to 8 explained above is configured in
such a way as to always produce a display about an HOV lane
when the HOV lane exists on the route, the map display
device can be varied to enable the user to operate the input
unit 1 to set whether to produce a display about an HOV lane.
In this variant, the setting made by the user is sent from the
input unit 1 to the control part 20 via the input processing unit
23, and is stored in the control part 20 as an HOV lane display
flag.

FIG. 19 is a flow chart showing a process performed by the
map display device in accordance with this variant. In this
process, whether or not the HOV lane display is set to an ON
state is checked to see first (step ST91). More specifically, the
control part 20 checks to see whether the HOV lane display
flag stored therein shows an ON state.

Itis determined in this step ST91 that the HOV lane display
is set to an ON state, the HOV lane display process is carried
out (step ST92). More specifically, the HOV lane display
process of the map display device in accordance with any one
of above-mentioned Embodiments 1 to 8 is carried out. In
contrast, when it is determined, in step ST91, that the HOV
lane display is not set to an ON state, the HOV lane display
process is not carried out. Because the map display device in
accordance with this variant enables the user to cause the map
display device to display an HOV lane only when the user
requires, the map display device can also respond to user
requests for non-display of HOV lanes.

The map display device in accordance with this variant can
be varied in such a way as to set ON or OFF to the HOV lane
display to each of the HOV lane display processes carried out
by the map display devices in accordance with Embodiments
1 to 8. In this case, an HOV lane display flag is provided for
each of the HOV lane display processes carried out by the
map display devices in accordance with Embodiments 1 to 8,
and only the HOV lane display process for which the HOV
lane display flag is set to ON is carried out.

More specifically, according to the setting of the HOV lane
display flag, the display processing unit 28 carries out at least
one of creation of display data for superimposing a symbol
showing an HOV lane on a road formed of link data including
HOV lane information when the HOV lane determining unit
26 determines that the HOV lane information is included in
the link data, creation of display data for displaying a route
formed of link data including HOV lane information in a
display form different from that in which a route formed of
link data not including any HOV lane information is dis-
played when the HOV lane determining unit 26 determines
that the HOV lane information is included in the link data,
creation of display data for displaying a road formed of link
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data including HOV lane information in a display form dif-
ferent from that in which a road formed of link data not
including any HOV lane information when the HOV lane
determining unit 26 determines that the HOV lane informa-
tion is included in the link data, creation of display data for
displaying each of sections respectively including entrance/
exits extracted by the HOV lane entrance/exit extracting unit
27 as a guidance section mark, creation of display data for
displaying a road link shown by link data corresponding to
each of the sections respectively including the entrance/exits
extracted by the HOV lane entrance/exit extracting unit 27 in
adisplay from different from that of a road link shown by link
data not corresponding to the sections respectively including
the entrance/exits, creation of display data for displaying a
guide point mark showing a first exit or entrance on a route,
and a guide point mark showing a last exit or entrance on the
route, the first and last entrance/exits being included in the
entrance/exits extracted by the HOV lane entrance/exit
extracting unit, creation of display data for displaying a road
formed of link data including HOV lane information in a
display form different from that in which a road formed of
link data not including any HOV lane information and also
displaying each of the sections respectively including the
entrance/exits extracted by the HOV lane entrance/exit
extracting unit 27 as a guidance section mark when the HOV
lane determining unit 26 determines that the HOV lane infor-
mation is included in the link data, and creation of display
data for displaying a road formed of link data including HOV
lane information in a display form different from that in
which a road formed of link data not including any HOV lane
information and also displaying a road link shown by link
data corresponding to each of the sections respectively
including the entrance/exits extracted by the HOV lane
entrance/exit extracting unit 27 in a display from different
from that of a road link shown by link data not corresponding
to the sections respectively including the entrance/exits when
the HOV lane determining unit 26 determines that the HOV
lane information is included in the link data.

Because the map display device enables the user to switch
among the plural HOV lane display modes according to this
configuration, the map display device can display only infor-
mation required by the user to enable the user to understand
the information correctly.

INDUSTRIAL APPLICABILITY

As mentioned above, because in order to enable the user to
recognize an HOV lane on the map displayed on the screen
visually and easily, the map display device in accordance with
the present invention includes: the map data acquiring unit for
acquiring map data; the HOV lane determining unit for deter-
mining whether or not HOV lane information showing that an
HOV lane exists is included in link data defining roads
included in the map data acquired by the map data acquiring
unit; the display processing unit for, when the HOV lane
determining unit determines that HOV lane information is
included in the link data, creating display data showing that a
symbol showing an HOV lane is superimposed on a road
formed by the link data including the HOV lane information;
and the display unit for displaying a map on the basis of the
display data created by the display processing unit, the map
display device can be applied to a mounted navigation device
and is particularly suitable for use as a map display device or
the like which uses map information including HOV lane
information.
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The invention claimed is:
1. A map display control apparatus comprising:
a controller that executes a process that does not use any
searched route to display a map of an area around a
vehicle’s detected position;
a map data acquiring unit that, as part of the process that
does not use any searched route, acquires map data cor-
responding to the map of an area around a vehicle’s
detected position to be displayed on a screen of a display
according to the process that does not use any searched
route;
an HOV lane determining unit that, as part of the process
that does not use any searched route, determines whether
or not HOV lane information showing that an HOV lane
exists is included in link data defining roads included in
the map data acquired by said map data acquiring unit;
and
a display processing unit that, as part of the process that
does not use any searched route, and when said HOV
lane determining unit determines that HOV lane infor-
mation is included in the link data, creates display data
for displaying all roads formed of the link data including
the HOV lane information on the map displayed on the
display according to the process that does not use any
searched route in a display form different from that in
which a road formed of link data not including any HOV
lane information is displayed.
2. The map display device according to claim 1, wherein
the display processing unit creates the display data for dis-
playing the road formed of the link data including the HOV
lane information by using a line having a color, a width, a
shape or brightness different from that of the road formed of
the link data not including any HOV lane information.
3. The map display control apparatus according to claim 1,
wherein the display processing unit creates the display data
for superimposing a symbol showing the HOV lane on the
road formed of the link data including the HOV lane infor-
mation.
4. The map display control apparatus according to claim 1,
comprising an input unit for commanding whether or not to
display an HOV lane, wherein the display processing unit
creates the display data in response to a command from said
input unit.
5. A map display control apparatus comprising:
a processor configured to execute a program, which per-
forms a process that does not use any searched route to
display a map of an area around a vehicle’s detected
position; and
amemory that stores the program which, when executed by
the processor, results in performance of steps compris-
ing:
acquiring, as part of the process that does not use any
searched route, map data corresponding to a map ofan
area around a vehicle’s detected position to be dis-
played on a screen of a display according to the pro-
cess that does not use any searched route;

determining, as part of the process that does not use any
searched route, whether or not HOV lane information
showing that an HOV lane exists is included in link
data defining roads included in the map data acquired;
and

creating, as part of the process that does not use any
searched route, display data for displaying all roads
formed of the link data including the HOV lane infor-
mation on the map displayed on the display according
to the process that does not use any searched route in
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a display form different from that in which a road
formed oflink data not including any HOV lane infor-
mation is displayed.

6. The map display device according to claim 5, wherein
the processor creates the display data for displaying the road
formed of the link data including the HOV lane information
by using a line having a color, a width, a shape or brightness
different from that of the road formed of the link data not
including any HOV lane information.

7. The map display control apparatus according to claim 5,
wherein the processor creates the display data for superim-
posing a symbol showing the HOV lane on the road formed of
the link data including the HOV lane information.

8. The map display control apparatus according to claim 5,
comprising an input unit for commanding whether or not to
display an HOV lane, wherein the processor creates the dis-
play data in response to a command from said input unit.

9. A map display control method comprising:

utilizing a controller to execute a process that does not use

any searched route to display a map of an area around a
vehicle’s detected position;
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acquiring, as part of the process that does not use any
searched route, map data corresponding to the map of an
area around a vehicle’s detected position to be displayed
on a screen of a display according to the process that
does not use any searched route;

determining, as part of the process that does not use any
searched route, whether or not HOV lane information
showing that an HOV lane exists is included in link data
defining roads included in the acquired map data; and

creating, as part of the process that does not use any
searched route, display data for displaying all roads
formed of the link data including the HOV lane infor-
mation on the map displayed on the display according to
the process that does not use any searched route in a
display form different from that in which a road formed
of link data not including any HOV lane information is
displayed.



